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[57] ABSTRACrr 

Interference in a high speed receive signal is effectively 
detected in a TDMA communications system wherein a 
plurality:;ofrtnne:slotszis-prgWdWj:WtWn~aJ^ 
frame, ^^raiparatorsanra 
indi<ative-df-re^K^ag^=stre5pi=M^^ 
levelisignal. The comparator compares the magnitudes 
of the two signals applied thereto and outputs a compar- 
ison result signal. A delay circuit is supplied with a 
second signal indicative of a time slot which is not in use 
and which delays the second signal by a predetermined 
time using a clock which is synchronized with the time 
slots of the TDMA frame. A gate circuit, preceded by 
the comparator and the delay circuit, is supplied with 
the outputs of the comparator and the delay circuit The 
gate circuit outputs a third signal which changes a logic 
level in the event that the strength of the fust signal 
exceeds that of the reference level signal during the 
time slot which is not in use. 

6 Claims, 3 Drawing Sheets 
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20 includes a ROM (not shown) for storing a program 

ARRANGEMENT AND METHOD FOR dedicated to detecting the interference in the receive 

DETECTING INTERFERENCE PJ TDMA signals. 

COMMUNICATIONS SYSTEM In more spedlic terms, the land site controner (not 

S shown) informs, via a line L16, the transceiver contiol- 

BACKGROUND OF THE INVENTION 16 of the overall use of the time slots of a TDMA 

1. Field of the Invention frame. This information which indicates the current use 
The present invention relates to an arrangement and of slots is also applied to the transmitter 22 as 

method for detecting an interference in a receive signal & signal S14 over the line Lll. The transmitter 22 re- 
in a TDMA (Time Division Multiple Access) cbmmuni- *® ceives a base band signal from the transceiver controller 
cations system. 16 via the line LlO and implements time slot data trans- 

2. Description of the Prior Art mission using the signal S14. 

TDMA techniques, in addition to the current exten- The microcomputer 20 receives the output signal S12 
sive use thereof in satellite communication arrange- via the line L14 and also receives the information indi- 
ments, have recently assumed an important role in mo- eating the current use of the time slots via a line L12. 
bile communications systems. This information applied to the microcomputer 20 via 

While the present invention wiU be discussed in con- the line L12 corresponds to the signal S14. Following 
nection with a TDMA mobile communication system, it this, the microcomputer 20 checks to see, using the 
will be understood that it may also be applied to a program stored in the ROM therewithin, whether or 
TDMA satellite communications system without de- ^0 not the output signal S12 is detected within the time slot 
parting from the concept underlying the instant inven- not in use. If this happens, interference in the data com- 

• • 11 munication channel currently used is mdicated. The 

In a TDMA mobile communicaUons system,, plural microcomputer 20 advises the transceiver oontroUer 16 
mobile units located withm a given semce ar<» are the presence of interference. Further, the land site 
respectively allowed to communicate with a limd site 25 controller is advised of the detection of interference 
usmg allocated tune slots of each consecutive TDMA transceiver controUer 16, and changes the 

frame. The tmie slot used by a pvcn mobile umt has eommunication chamiel to another one if neLsary. 

therefore the same penod as the TDMA frame. ™o„n«. j„ ^w.nU 

*i.* tj-*j*. J * ■ J * manner m wnicn the current earner frequency is 

In the event that a land site detects a predetermined v j .... «i«i."w^ » 

in uic cvcni iiiai » uuiu aiic ucic^^ia a pi«*cwnauicu changed to a new one is not du-ectly concerned with the 
number of mterferen^ m a receive si^(s) within a 30 ^ V ^ 

given time duration. ,t is necessary to change the data J ^ ~ 

earner frequency currently m use to another one to A ; . 1?. * ^ ^ 

avoid comiiiunic^tion degradation. . "^P*^ transmission 

Before tummg to the present invention it U deemed ^ ^ T^^^ commumcations system, Uie above-mcn- 
preferable to discuss a known arrangement for detect- 35 ^ncd prior art has encountered the.prob lem m that the 
ing the presence of interferences in a receive signal(s) in <»«ecUon of the mterferrace is extremely difficult or 
a TDMA mobile communications system. ^^^y "npossible through the use of software. The 

FIG. 1 is a block diagram schematically showing a ^"son for this is that the speed with which the interfer- 
land site 6 which includes a known interference detect- * detection routines can be executed are limited and 
ing arrangement. The portions of the land site 6, which 40 o^^n unable to follow the high speed incommg data, 
are deemed irrelevant to the instant invention, arc not SUMMARY OF THE INVENTION 

shown for the sake of brevity. 

In FIG. 1, a plurality of . mobile units Ma-Mn are It is an object of the present invention to provide a 
located within a service area which is covered by the hardware arrangement by which interferences in high 
land site 6. A receiver 10 which fonns part of the land 45 speed TDMA data transmission can be detected with a 
site 6 is supplied, via an antenna 12 and a duplexer 14, simple configuration. . 

with a burst signal(s) transmitted from one or more of Another object of the present invention is to provide 
the mobile units Ma-Mn. The receiver 10 demodulates a method by which interferences in high speed TDMA 
the incoming burst signal and subsequently outputs a transmission can be detected without the use of a 

corresponding base band signal S8. A transcclver!con- 50 software, 

trolFsectSmiSrincludes a transceiver controller 16, a In brief, the above objects are achieved by an ar- 
sampling circuit 18 and a microcomputer 20. The base rangemcnt and method wherein interference in a high 
band signal S8 is applied to the transceiver controUer 16 speed receive signal is effectively det«tedin a TDMA 
via a line L8. A transmitter 22 is interconnected be- communications system wherein a^^ify^ftiiEfe slots 
tween the transceiver controller 16 and the duplexer 14 55 is provided within a TDMA fratoe. A^^mi ^atorjs :^ 
as shown. ajtrragt^itoireodye^^ -* 

The sampling circuit 18 receives a signal SIO from the . ^jS|mdji^M^^imdf^ 
receiver 10. The signal SIO is generated at an IF (Inter- parator-compai:«-the^|^gfii^ 
mediate Frequency) stage (not shown) of the receiver applied thereto and outputs fiscgmparisoS5«uU^sipial. 
10 and indicates electric field strength of each of the 60 A delay circuit is supplied with a second signal indica- 
signals in the time slots of the TDMA frame. The sam- tive of a time slot which is not in use and which delays 
pling circuit 18 samples the signal SIO in synchronism the second signal by rpraletenni^^m^iising a clock 
with a clock CLK applied thereto from the transceiver which is synchronized with theitime.d o<5;of|the^I ?DMA 
controller 16. The clock CLK comprises a train of fr^ne^A gateicircuit; preceded by'the'comparator and 
pulses each of which is generated in synchronism with 65 the~delay circuit, is^guppIicd-v«Asith%>put^^^ 
time slots of a TDMA frame. The sampling circuit 18 comp aretorj and the delay circuiC'^Uiga^iai^.rout^ 
applies, via a line L14, the output thereof (viz., sampled putSaa^hi^Uagp^^which^cfc^ 
data) S 12 to the microcomputer 20. The microcomputer eventatfaamhe;strength5ofrthe;fjjret.sig nai-« of 
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the reference level signal during the time slot which is 1 and as such, further descriptions thereof will be omit- 

not in use. ted to avoid redundancy. 

More specifically, a first aspect of the present inven- The comparator 50 is supplied with a reference signal 
tion comes m an arrangement wherein an arrangement Sref and a signal SlO*. The reference signal Sref is con- 
fer detecting an interference in a receive signal in a time 5 trollable m terms of the magnitude thereof, while the 
division multiple access (TDMA) communications sys- signal SlO' indicates an electric field strength of each of 
tem wherem a plurality of time slots is provided within receive signals transmitted over a given carrier fre- 
a TDMA frame, comprising: first means arranged to quency. Therefons. the signal SIV corresponds to the 
receive a first signal indicative of receive signal strength signal SlO in FIG. 1. The comparator 50 compares the 
and a reference level signal, the first means comparing 10 ^jg^^ siff and Sref. and supplies the gate drcoit 54 
the first signal and the reference level signal and output- with an output signal S16 indicatmg the comparison 
tmg a comparison result signal; second means which is result On the other hand, the delay circuit 52 rweivcs 
supplied with a second signal indicative of a time slot a clock CLK and a signal 314' both applied thereto 
which is not m use and which delays the second signal from the transceiver controUer 16. and delays the signal 
by a pr^eteimined Umc usmg a clock which is syn- 15 gu' by a prcdetennined time using the clock CLK and 
chromzed with the dme slots of the TDMA fram^ and subsequenUy outputs a delay signal S14" which is ap- 
third means which is responsive to the outputs of the p^ed to the gate circuit 54. TTie clock CLK wiU be 
first Md second means and which outputs a third signal, described late in detail. FoUowing this, the gate circuit 
the third signal changmg a logic levd m the event that 54 issues a signal 820 which indicates the presence of 
the comparison result signal exists withm the time slot ^0 interference in the receive signals as will be understood 
wbch IS not m use. as the description proceeds. The signal S14' corre- 

t^''^^^^' °^ ^'T"' " ^ S14 applied fto^c transceiver 

method for detectmg an mterf-erence ma receive signal controUer 16 to the transJtter 22 although different 

m a time division multiple access fTDMA) commumca- notations are given 

tionssyst«n wherem a plurality of time slots is provided The operations of the FIG. 2 arrangement wiU be 

withm a TDMA frame, compnsmg the steps of: (a) describedwith reference to FIGS. 3-5 

receiving a first signal md.cative of receive signal piQ, 3 ^^^^ ^ ^^arts (aHe) of: a TDMA 

s^gth and a referent level signal, and comparmg the transmitted from a Ld site 6'. a receive TOMA 

first signal and the reference level signal and outputtmg 3, f^^. the clock CLK. the signal sW applied to^ 

a companson result signal; (b) receivmg a second sign^ . ^^^^^ 5^ ^ « 

indicative of a time slo which is not m use and which ^^-^^ si4") in this order. TTie transmit TDM^ fi^e" 

delays the second signal by a prede enmned ume using J^^^ ^ 

a clock which is synchronized with the tune slots of the ^asc • ^ mi« i«i ui^uwr 

TDMA frame; and (c) responding to the outputs of the i* -.^ .i. . *i. « . ■ 1 j- 

J J J . z^. .1.. J . , ^ 3* It IS assumed that the overall system mcludine the 

first and second means and outputtmg a third signal, the j ^j,^ g-, ^. . w 

J • 11. I t 1-^1. t land site 6 and the mobile umts Ma-Mn are controlled 

third signal changmg a logic level in the event that the -mx, * f • j 7tl 1 ^ . " . 

compa^on resiJt Sgnal exists within the time slot ^"1^2? ^I^'^^' ^'""^f ™ ^'^ 
which is not in use. ^^'^ ^ comparted with tiie 

TDMA frame transmitted from the land site 6'. Al- 

BRIEF DESCRIPTION OF THE DRAWINGS ^ though not shown in FIG- 3, a guard time interval is 

The features and advantages of the present invention f™v*<*«! between adjacent time slots in order to absorb 
WiU become more clearly appreciated from the follow- ^'^^ ^^^'If '^f, °{ transmitted 

ing description taken in conjunction with the accompa- 'f**™ the mobile umts Ma-Mn located m different posi- 
nying drawings in which like elements are denoted by 45 ^^^'^ ^ covered by the land site 6' 

like reference numerals and in which: (FIG. 2). 

FIG. 1 is a block diagram showing a known arrange- ^ ^ ^^S' (c) of FIG- 3, the clock 
ment discussed in the opening paragraphs of the instant mcludes a train of pulses each of which has a 

disclosure; traihng edge synchronized with the termination of each 

FIG. 2 is a block diagram showing an embodiment of 50 ^!-^ ^ generated in the transceiver 

the present invention; and controUer 16. The signal 814' includes information 

FIGS. 3-5 arc timing charts depicting the operation whether each of the six time slots is used for communi- 
of the present invention. cation or not. It is assumed in this embodiment that only 

the time slot T2 is not used for communication and 
^^^^Ji??£?/^^?i£I"^ 55 ^^^^^^ ^ S14' assumes.a low level (timing 

PREFERRED EMBODIMENTS chart (d)) during the time slot T2. Accordingly, no 

Reference is now made to FIG. 2, wherein an em- signal should be' received in the received time slot T2 
bodiment of the present invention is schematicaUy illus- "^der normal operating conditions. In other words, if 
trated in block diagram form. ony signal Conclusive of noise) is detected in the received 

The arrangement of FIG. 2 differs from that of FIG. 60 slot T2, there is a high possibility that the arriving 

1 in that the former arrangement includes a transceiver signals received in the other time slots may be contami- 
control section 8' which is configured in a different nated. 

manner as compared with the counterpart 8 of FIG. 1. In order to detect the interference in the received 
Viz., the section 8' includes a comparator 50, a delay time slot T2, the delay circuit 52 retards the time slot 
circuit 52 and a gate circuit 54 in lieu of the sampling 6S usage information signal S14' by three time slots using 
circuit 18 of FIG. 1. The remaining portions of the FIG. the clock CLK applied thereto. The timing chart of the 

2 arrangement has been described in the opening para- output of the delay circuit 52 (viz., S14") is shown in the 
graphs of the instant disclosure with reference to FIG. item (e) of FIG. 3. 
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The operations of the FIG. 2 embodiment will ftir- 
ther be discussed with FIGS. 4 and 5 each of which 
shows four timing charts (a>-<d). 

The comparator 50 is supplied with the signal SIO' 
and the reference signal Sref whose level is adjustable 
and previously set to an appropriate one prior to opera- 
tion. In the event that the data signals received by the 
land site 6* are not subject to interference during trans- 
mission, the signal SIO' is free from noise within the 
time slot T2 as shown in a timing chart (a) of FIG. 4. 
The comparator 50 is arranged such that the output 
thereof (viz., S16) assumes a high level when the refer- 
ence signal Sref exceeds the signal SIO*. 

In this instance, the comparator 50 issues the signal 
S16 which assumes a high level only during the time IS 
slot T2 as shown in the timing chart (b) of FIG. 4. The 
timing chart of the output S14" of the dehiy circuit 52 is 
shown in the item (c) of FIG. 4. The gate 54 takes the 
form of an exclusive OR gate in this embodiment and is 
supplied with the signals S16, S14" after they aie in- 20 
verted. Thus, the gate 54 issues the output S20 which 
assumes a high level "1" over the entire TDMA frame 
in this particular instance as shown in the timing chart 
(d) of FIG. 4. 

On the other hand, in the event that a noise Nl ap- 25 
pears within the time slot T2 as shown in the timing 
chart (a) of FIG. 5. the signal S16 falls to a low level in 
the time slot T2 as indicated by N2. Thus, the output 
S20 of the gate 54 assumes a low level "0" as denoted by 
N3 within the time slot T2. Consequently, the mi- 
crocomputer 20 receives the output S20 and detects the 
presence of the interference in the receive signals. 

If the number of the interferences thus detected ex- 
ceeds a predetermined value within a preset time per- 
iod, the microcomputer 20 requests the land site con- 
troller (not shown in FIG. 2), via the transceiver con- 
troller 16, to change the carrier frequency currently in 
use to another one. This operation is not directly con- 
cerned with the present invention, and hence further 
descriptions thereof will be omitted. 

Although not referred to in the above, in addition to 
the aforesaid channel for the TDMA frames, a control 
channel may be provided for controlling calling re- 
quests, TDMA firame timings, etc. As an alternative, 
control bursts inay be inserted at the leading portion of 45 
each of the time slots T1-T6 for the same purposes. 

While the foregoing description describes one em- 
bodiment according to the present invention, the vari- 
ous alternatives and modiflcations possible without 
departing from the scope of the present invention, 50 
which is limited only by the appended claims, will be 
apparent to those skUled in the art. 

What is claimed is: 

1. An arrangement for detecting an interference in a 
receive signal in a time division multiple access 55 
(TDMA) communications system wherein a plurality of 
time slots is provided within a TDMA frame, compris- 
ing: 

first means arranged to receive a first signal indicative 



third means which is responsive to the outputs of the 
first and second means and which outputs a third 
signal, the third signal changing a logic level m the 
event that the comparison result signal exists 
within the time slot which is not in use, wherein 
said predetermined time corresponds to a time 
duration by which a TDMA frame received is 
delayed as compared with a TDMA frame trans- 
mitted. 

2. An arrangement for detecting an interference m a 
receive signal in a time division multiple access 
(TDMA) communications system wherein a plurality of 
time slots is provided within a TDMA frame, compris- 
ing: 

first means arranged to receive a first signal indicative 
of receive signal strength and a reference level 
signal, the fust means comparing the. first signal 
and the reference level signal and outputting a 
comparison result signal; 
second means which is supplied with a second signal 
indicative of a time slot which is not in use and 
which delays the second signal by a predetermined 
time using a clock which is synchronized with the 
time slots of the TDMA frame;, and 
third means which is responsive to the outputs of the 
first and second means and which outputs a third 
signal, the third signal changing a logic level in the 
event that the comparison result signal exists 
within the time slot which is not in use, wherem 
said third means is a logic gate. 

3. An arrangement as claimed in claim 2, wherein the 
logic gate is an exclusive OR gate. 

4. A method for detecting an interference b a receive 
35 signal in a time division multiple access (TDMA) com- 
munications system wherein a plurality of time slots is 
provided, within a TDMA frame, comprising the steps 
of: 

(a) receiving a first signal indicative of receive signal 
strength and a reference level signal, and compar- 
ing the first signal and the reference level signal 
and outputting a comparison result signal; 

(b) receiving a second signal indicative of a time slot 
which is not in use and delaying the second signal 
by a predetermined time using a clock which is 
synchronized with the time slots of the TDMA 
frame; and 

(c) responding to the outputs of the first and second 
means and outputting a third signal, the third signal 
changing a logic level in the event that the compar- 
ison result signal exists within the time slot which is 
not in use, 

wherein said predetermined time corresponds to a 
time duration by which the TDMA &ame received 
is delayed as compared with the TDMA frame 
transmitted. 

5. A method for detecting an mterference in a receive 
signal in a time division multiple access (TDMA) com- 
munications system wherein a plurality of time slots is 



30 



40 



D ~ — — 0~— — — — -J ~'— ~ .. —w. „ yttftlMlJ VJl UUlb AtWia U 

of receive signal strength and a reference level 60 provided within a TDMA frame, comprising the steps 



signal, the first means comparing the first signal 
and the reference level signal and outputting a 
comparison result signal; 

second means which is supplied with a second signal 
indicative of a time slot which is not in use and 65 
which delays the second signal by a predetermined 
time using a clock which is synchronized with the 

. time slots of the TDMA frame; and 



of: 



(a) receiving a first signal indicative of receive signal 
strength and a reference level signal, and compar- 
mg the first signal and the reference level signal 
and ou^iutting a comparison result signal; 

(b) receiving a second signal indicative of a time slot 
which is not in use and delaying the second signal 
by a predetermined time using a clock which is 
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synchronized with the time slots of the TDMA 
frame; and 

(c) responding to the outputs of the first and second 
means and outputting a third signal by a logic gate, 
the third signal changing a logic levd in the event 
that the comparison result signal exists within the 
time slot which is not in use. 

6. A method for detecting an interference in a receive 



8 



signal in a time division multiple access (TDMA) com- 
munications system wherein a plurality of time slots is 
provided within a TDMA frame as in claim S, wherein 
said responding step includes outputting said third sig- 
nal by using an exclusive OR gate. 
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